The rheumatoid factor (RF) titre was determined by the following tests as described by Veys and Claessens (1966) :
(1) Sensitized human cell agglutination test (SHCT),
(2) Svartz and Schlossmann (1955) The serum Ig levels were assayed by the single radial immunodiffusion method* of Mancini and others (1964) . In this diffusion technique the antibody antiserum against IgG, M or A is already incorporated in an agar gel layer resting on the bottom half of a plastic box. Wells of a specified diameter are punched out and filled with the sample to be examined (10 pl.) by means of a semiautomatic (Kreutzer, 1963) micropipette. On each plate the first three wells are filled with different standard sera with a known concentration of the specified globulin. The remaining cups are filled with the samples to be examined. The box is closed, sealed by dipping into fluid paraffin, and incubated at room temperature (20-250C.) for 16 hours for IgA and IgM, and at 37°C. for 4 hours for IgG.
The diameters of the precipitation rings are then measured by placing the plates under a binocular magnifying glass graduated in 0-1 mm. The values obtained for the standard solutions are plotted on semilog. paper with concentration on the linear scale. A standard curve is thus obtained for calculation of the Ig levels of all samples analysed in the same series.
Since free migration of IgM in an agar gel is often checked (Wieme, 1960 (Wieme, , 1965 Fahey and McKelvey (1966) , the 119 mg. per cent by Marcolongo, Carcassi, Frullini, Bianco, and Bravi (1967) , and the 230 mg. per cent. by Barden and others (1967) . Our values correspond better with older (Franklin and Kunkel, 1957) and by precipitation in Oudin tubes (Heremans, 1960 The difference between the levels of IgA obtained by the different methods may be due in part to the variations in molecular size of these immunoglobulins which occur as a rather ill-defined polymeric series. For this reason it is necessary to know the polymeric constitution as well as for the exact concentration of the reference sera. If the unknown sample is more polymerized than the reference serum, one expects too low a value using diffusion methods. This also explains the higher values obtained by Fahey and McKelvey (1965) by the isotopic immune inhibition method. It must be remembered that the concentration values estimated here depend on the figure attributed to the reference sera and on their qualitative similarity to the sample to be analysed. We did not find statistically significant differences between the IgM levels in normal subjects and in arthritic patients, but the mean IgG, IgA, and total Ig levels were markedly raised in the arthritic patients. These results substantiate the observations of Heremans (1960) and Marcolongo and others (1967) , but are opposed to those of Claman and Merrill (1966) and of Barden and others (1967) .
Simple immuno-electrophoretic analysis in patients with RA Eyquem, Jacqueline, Podliachouk, and Francq, 1960) has shown an inconstant accentuation of the precipitation line corresponding to the IgM fraction, but Heremans and several other authors reported the increase in IgM to be a constant finding. It is remarkable, however, that Heremans could not reproduce this increase by the Oudin tube method, and reported that in some cases there was no precipitate at all. It appears to us, in agreement with Heremans (1960) , that much of the IgM is engaged in the RF (IgM-IgG) complex (Franklin, Edelman, and Kunkel, 1959) and cannot be determined by the usual methods.
We found a marked increase in the IgA levels in patients with RA. This suggests some pathogenetic relationship between the IgA and RA. According to Merler and Rosen (1966) , Alper, Rosen, and Janeway (1966) , and Janeway and Rosen (1966) , the rheumatoid factor should also be able to combine with IgA, but the influence of increasing age has also to be taken into consideration.
The mean values for IgG and for total Ig are markedly increased in patients with RA. This increase seems to be related, in the first place, to an increased production. Sell and Fahey (1964) demonstrated that Ig synthesis increases and serum levels rise after the exposure of germ-free animals to a normal, non-sterile environment. An Table IV , p. 432, and Fig. 1, p (Hollander, 1966) . This could lead to a decrease of the serum level if immunoglobulin synthesis does not follow.
The mean IgA levels increase progressively with disease stage, and there is a statistically significant difference between Stages I and III and Stages II and IV. We have no explanation for these observations, but the age factor may have some importance.
Immunoglobulin Levels related to Age (see Table V , p. 434, and Fig. 2 ).
There is a significant increase in IgG and in the total Ig levels in normal subjects between the ages of 40 and 60. We also found higher values for IgA in this group, but this was not statistically significant. We were unable to examine serum samples of normal subjects over 60 years of age.
In patients with RA we observed a similar trend, but in those over 60 years old the IgG levels were normal. Many of these patients were in Stage IV. The IgA levels were found to increase with age and here the difference was statistically significant. We found no differences between the IgM levels.
It should be noted that we failed to find a difference between the mean levels of IgG, IgM, and IgA in patients with RA and normal subjects of same age group. It thus seems essential to compare the Ig levels in individuals of the same age. Immunoglobulin Levels related to Duration of Disease (see Table VI , p. 435, and Fig. 3 ).
Here the results are similar to those in patients grouped by stage of disease. The IgG, IgA, and total Ig levels increased with duration of disease.
In patients with a duration of disease of more than 20 years (this group includes many patients in Stage IV), the IgG levels were markedly lower than those who had had the disease for less than 20 years.
Immunoglobulin Levels related to RF Titre (see Table  VII and Fig. 4, overleaf) .
The serum levels of IgG, IgM, and IgA as well as the total Ig are increased in sero-positive cases tested by the SHCT. The levels of IgA, IgM, and total Ig are increased in sero-positive cases tested by the LCPT. We did not find a strict quantitative relationship between any of the Ig levels and the RF titre; this is to be expected considering that the serological tests are semi-quantitative methods.
It is easy to explain the increase of the IgG and IgM levels in sero-positive cases, when the association of the rheumatoid factor with IgM and IgG is considered. The increase in IgA levels fits the hypothesis of Heremans and Vaerman (1962) and of Alper and others (1966) , according to whom the rheumatoid factor is in some cases associated with the IgA fraction.
Summary
The serum IgG, IgM, and IgA levels were determined in 71 patients with rheumatoid arthritis and in 35 normal individuals by the single radial diffusion method of Mancini and others (1964) . These levels were compared with the stage of disease, age, duration of disease, and RF titre.
The comparison between the age groups proved to be especially interesting; it appears that specific changes in immunoglobulins can be compared only in comparable age groups.
The mean IgM levels were found to be normal in patients with rheumatoid arthritis.
The mean IgG levels in cases of Stage IV disease were lower than those in Stage III. When the serum was positive for rheumatoid factor, the levels of IgG and of IgM tended to be raised, which seems to accord with the nature of the rheumatoid factor; there was also an increase in IgA levels. group.bmj.com on November 7, 2017 -Published by http://ard.bmj.com/ Downloaded from Se determinaron las cifras sericas de inmunoglobinas G, M y A en 71 enfermos con poliartritis reumatoide y 35 sujetos normales por el simple metodo de difusion radial de Mancini y col. (1964) . Estas cifras fueron estudiadas en relaci6n con el grado de la enfermedad, la edad, la duraci6n de la enfermedad y el titulo del factor reumatoide.
La comparacion de la edad revelo un hecho interesante: cambios especificos en las inmunoglobulinas pueden compararse solo en funci6n de la edad.
Las cifras medias de la inmunoglobulina M fueron normales en enfermos con poliartritis reumatoide.
Las cifras medias de las inmunoglobulinas en el grado IV de la enfermedad fueron mas bajas que las en el grado III.
En la presencia del factor reumatoide las cifras de IgG y de IgM tendian a aumentar, lo que parece acordarse con la naturaleza de este factor; las cifras de IgA se veian tambien aumentadas. 
